Naturally occurring perinatal growth restriction in mice programs cardiovascular and endocrine function in a sex- and strain-dependent manner.
Perinatal growth restriction (PGR) is associated with type 2 diabetes and hypertension. Identification of an isogenic mouse model of fetal programming will facilitate mechanistic understanding. We sought to test the hypotheses that 1) PGR impairs glucose tolerance and induces hypertension; and 2) the programming phenotype is more severe in an inbred mouse strain susceptible to diabetes (C57BL/6) than in a strain without such genetic predisposition (DBA/2). PGR pups were paired at weaning with same sex normally grown littermates. Glucose and insulin tolerance tests were performed at 17 wk, and systolic blood pressure (SBP) was measured at 20 wk. Impaired glucose tolerance was evident only among female PGR mice from both strains. While PGR did not alter insulin sensitivity in either strain, female DBA/2 mice had significantly decreased insulin levels during glucose tolerance testing. SBP was increased in PGR male C57BL/6 mice (p<0.01), while heart rate was decreased in PGR male DBA/2 mice (p<0.05). These studies indicate that in isogenic mice, PGR alters endocrine and cardiovascular physiology in female and male mice, respectively. Strain-and sex-specific genetic susceptibilities emphasize the need to consider genetic predisposition when evaluating the role of the perinatal environmental in the inception of adult disease.